Coordinate regulation of cell growth and differentiation by TGF-beta superfamily and Runx proteins.
Runx proteins regulate various biological processes, including growth and differentiation of hematopoietic cells, lymphocytes, osteoblasts, and gastric epithelial cells. Some of the biological activities of Runx proteins are reminiscent of those of transforming growth factor (TGF)-beta superfamily cytokines. Consistent with this notion, receptor-regulated Smads (R-Smads), signal mediators of the TGF-beta superfamily cytokines, and Runx proteins have been shown to physically interact with each other. R-Smads activated by TGF-beta and Runx proteins cooperatively induce synthesis of IgA in B lymphocytes, and those activated by bone morphogenetic proteins and Runx2 induce osteoblastic differentiation. Moreover, the R-Smad-Runx signaling pathways are regulated by an E3 ubiquitin ligase Smurf1, as well as a signal transducer of interferons, STAT1. Since Runxl and Runx3 are involved in the development of some cancers including acute leukemia and gastric cancer, it will be of interest to examine in detail whether TGF-beta-specific R-Smads and Runx proteins coordinately regulate growth and differentiation of hematopoietic cells and gastric epithelial cells.